(CAMMICE) on board the Polar spacecraft observed 75 energetic particle events in 1996 while the satellite was at apogee. All of these events were associated with a decrease in the magnitude of the local magnetic field measured by the Magnetic Field Experiment (MFE) on Polar. These new events showed several unusual features: (1) They were detected in the dayside polar cusp near the apogee of Polar with about 79% of the total events in the afternoonside and 21% in the morningside; (2) an individual event could last for hours; (3) the measured helium ion had energies up to and many times in excess of 2.4 MeV; (4) the intensity of 1-200 KeV/e helium was anticorrelated with the magnitude of the local geomagnetic field but correlated with the turbulent magnetic energy density; (5) the events were associated with an enhancement of the low-frequency magnetic noise, the spectrum of which typically extends from a few hertz to a few hundreds of hertz as measured by the Plasma Wave Instrument (PWI) on Polar; and (6) a seasonal variation was found for the occurrence rate of the events with a maximum in September. These characterized a new phenomenon which we are calling cusp energetic particle (CEP) events. The observed high charge state of helium and oxygen ions in the CEP events indicates a solar source for these particles. Furthermore, the measured 0.52-1.15 MeV helium flux was proportional to the difference between the maximum and the minimum magnetic field in the event. A possible explanation is that the energetic helium ions are energized from lower energy helium by a local acceleration mechanism associated with the high-altitude dayside cusp. These observations represent a potential discovery of a major acceleration region of the magnetosphere.
termine the fluxes of various ion species and their relative abundances and to seek to identify mechanisms by which these ions are energized and transported from their source populations within geospace. The HIT sensor uses a three-element solid-state detector telescope to measure the rate of energy loss and the ion's total incident energy, and this permits an unambiguous determination of the ion's nuclear charge, mass, and incident energy over the energy range from 100 KeV/ion to 60 MeV/ion. There are also some discrete discriminators on each detector to create data response channels that can be accumulated in a manner identical to a number of previous instruments of this type flown as part of the science payload of Explorer 45, ATS-6, Viking, and CRRES [Fritz and Cessna, 1975 On August 27, 1996, Polar/CAMMICE observed an energetic particle event in the polar cusp region, which showed some unusual features [C hen et al., 1997a]. Now, we confirm that the event represents a new magnetospheric phenomenon, and we call it the cusp energetic particle (CEP) event. A total of 75 CEP events were detected during 1996. Section 2 describes the August 27, 1996, event as an example of the CEP events, section 3 lists all of the CEP events measured by CAMMICE in 1996 and displays their positions in the magnetosphere, section 4 shows the seasonal variations of the CEP events, while section 5 discusses the possible relationships of the energetic helium intensities with the local magnetic fields. Section 6 discusses the implications of the results, and section 7 summarizes the discovery of the CEP events and the discovery of a major acceleration region of the magnetosphere. 
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The CEP events also exhibit seasonal variations. Figure 6a is a histogram showing KeV/e helium intensities with the Brain and indicates that most CEP events are concentrated at Brain < 10 nT. In Figure 8c , a poor correlation of 1-200 KeV/e helium counting rates with Bmax -Brain is found when this difference is less than 50 nT; however, when the field difference is greater .than 50 nT, no correlation is found (see also the squares in Figure 8c ). 8. A possible explanation is that the energetic helium ions are energized from lower energy helium by a local acceleration mechanism associated with the highaltitude dayside cusp. These observations represent a potential discovery of a major acceleration region of the magnetosphere.
